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Preface

About this user’s guide
Welcome to IG Utility user’s guide. IG Utility, short for IGU, is a production utility for Solid State

Drive (SSD) based on Innogrit SSD controller. IGU provides an integrated environment for
downloading firmware, getting all kinds of information, erasing SMART information, changing basic
setting and others which is aimed to improve working efficiency in lab and factory. IGU is very
powerful, at the same time, IGU has a user-friendly interface, and it’s very easy for use.

So, let’s begin and enjoy!
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Chapter 1: Hardware Setup

Test Setup
A NVMe SSD drive should be connected to PC through native PCle interface or USB interface by
using USB to NVMe adaptor. User can use either way. For the USB to NVMe adaptor, ASMedia chip
ASM2362 can support IGU, while JMicron chip will support IGU soon.
Please make sure that SSD drive connected firmly and PC is in a good health before running IGU.

LED Indication Behavior
Status Definition:
Behavior during normal mode needs firmware update (not part of IGU)
Behavior during recovery mode and RDT testing is ready as below
v1.0.0.4 IGU supports GPIO4 (output High as On, Low as Off) as LED indicator

Behavior Definition:
a. LED Always OFF
LED Always ON
LED ON/OFF/ON once (around 1s interval)
LED Blinking Fast (around 50ms interval)
LED Blinking Slow (around 1s interval)
LED Blinking Dim (around 1s interval and 10% Dimming)

~0o oo o

Behavior during normal mode (needs firmware update):

a. Normal Power Up: ON/OFF/ON
b. Normal Read/Write: Blinking Fast
c. Normalldle: Always OFF

Behavior during recovery mode:
a. 2GB/4GB Power Up: Blinking Dim

Behavior during RDT testing:

a. Power Ready: Blinking Dim
b. Under testing: Blinking Slow
c. StoporError: Always OFF
d. RDT PASS: Always ON
e. Bad Blocks Over Spec:  Blinking Fast
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Chapter 2: 1G Utility Introduce
IGU Running

IGU can be running under Windows 10 or Windows 7 operating system. Since Windows 7 cannot
native support NVMe, Window 7 Service Pack 1 (SP1) and related hotfix should be installed if user
connects the SSD Drive to motherboard’s PCle interface directly, not through USB to PCle bridge.
Please contact with Innogrit for support if needed.

On Windows operating system, user must have administrative privileges. User can run IGU
without installation.

To run IGU, please right click IGU.exe, and select run as administrator.

921002 > gy

A \ l
........ PeSided w5 pluginy L sellingy shibukend ba2ppd Jhashlibpyd Jeamapyd I
‘ L ‘
Koty sl base libeay 104 urMganitess libsd 1 1Al WSV puvspat eyl

pyside2 abiddll prthonid wythond? dil O5Coredll CtEh=twork ! QEOmldil O150uckdll eSSl

~IGU.exe

oyd  VCRUNTIME 140
i

Open

E;' Run as administrator

Troubleshoot compatibility
Pin to Start

@ Move to OneDrive
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IGU Window

Zone A shows the basic information of SSD drives connected to the PC. It supports up to 16pcs
SSD drives at the same time. For every SSD drive, it shows SSD model name, firmware version,
capacity, check status. Zone A is docked on the left area of the window.

There are three tabs above Zone B. They are Main, Settings and Result. Zone B changes if
selecting different tab, while Zone A keeps the same.

e Main tab is for showing key information, showing status, executing.

e Setting tab is for setting key information, selecting firmware and showing SMART information.

e Result tab is for showing test result.

Running shows the time with IGU.

SSD Information shows the basic information of the SSD drive.

Main Settings Result ] Running: 06:12:07
SSD: SSD: Input Serial No. Config List
Size: 0% ... SH:
Fw: L default v
S50 SSD:
Size: 0% ... SH:
SSD: SSD: Scan
Size: 0% ... SH:
w:
SSD: Ssp:
- SSD:
Size: 0% .. SN: Start

FW:

o, SSD:
Size: 0% ... SH:

FW: Power Off
sso: - (For USB Only)
Size 0% ... SH:

e Power On
N (For USE Only)
S50 SSD:

Size: 0% ... SH:
Fw:
SSD: SSD:
Size: 0% ... SH:
w:
?SD: 55D
Size: 0% .. Sh: Enable BarCode

FW:

Select Al SSD Information: ] Zone B
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IGU Window — Main tab
Area A contains SSD Model Name, SN, FW version and Mode.
Area B is for bar code scanner input. Click Enable BarCode button to enable this function.
Area C contains many items, from top to bottom:
Running: time passes
Config List: select the configuration from the list already exist
Scan: scan the SSD Drive after hot plug the USB adaptor
Start: execute the commands according to the setting in Setting tab
Power Off: turn the SSD drive power supply off (only for the setup using USB to PCle adaptor)
Power On: turn the SSD drive power supply on (only for the setup using USB to PCle adaptor)
Area D is showing the SSD drive basic information and debug information

Settings Result Running: 00:12:11

SSD:1G5208 Input Serial No. Config List
SN: BEODO0DODDD0000000007 Mode: Normal
FW: x.x.1.x default i

SsD:
SN: N/A
fFw:

S5D:

SN: N/A
[ Scan
S5D:

SN: N/A Start
fFw:

55D

SN: N/A
jrw: Power Off
- (For USB Only)

SN: N/A
IEv: Power On
(For USB Only)
55D:

SN: N/A
fFw:

SShv

SN: /A A B C

fFw:

SSD:
SHN: N/A Enable BarCode

|

SSD Information: Super Blocks-504 PGent-2304 SLC PGent-768 CH-4 CE-2 LUN-1 PLN-2 D

Innogrit Utility User’s Guide v0.4



IGU Window
Area A

— Setting tab
allows user to set Model Name, S/N, Form Factor, PCI-VID, PCI-SSVID.

Area B contains timing related setting. (GUI only, no function in IGU v1.0.0.4)
Area C contains Enable UART, NAND DLL Setting. (GUI only, no function in IGU v1.0.0.4)

Area D

contains RDT aging test related parameters and options.

Area E allows user to select Programmer and FTK Combo firmware under Recovery Mode.
Programmer and FTK Combo firmware image can be left blank for using default files.
Area F allows user to save or load settings from local PC or SSD drive.

Area G
i

ii.

iii.

allows user to do following things:

Select FW Image under Normal Mode (left blank for using default firmware)
Check Erase SMART option

Check Go Back Recovery Mode (Virgin Device) option

iv.  Set Temperature Threshold (only for using USB to NVMe adaptor)
Temperature Threshold 1: Thermal Management Temperature 1 (TMT1) in NVME spec.
Temperature Threshold 2: Thermal Management Temperature 2 (TMT2) in NVME spec.
Temperature Threshold 2 should be greater than Temperature Threshold 1.
V. Get SMART button for getting and showing SMART information
vi.  Get Temperature button for getting and showing SSD controller internal Temperature
Main | Settings [ Result Running: 01:35:18
Model Name 165208 Recovery Mode(Virgin Device) EE—
Programmer
S/N BB000000000000000008 | (] Auto Increase | |
Begin SN BE000000000000000000 \ (Select Programmer) Save to File
End SN [FF000000000000000000 \ ] Quick Defect Scan
Save As ...
Form Factor BGA v Pretest
FW Revision FTK Combo Save to SSD
PCVID E A (Select FTK Combo image) E F
PCI-SSVID 5208 o
opP Default ~ | | [] enable uarT Normal Made Get Smart ‘
- Attribute Value o
Nand Timi Default ™ FW Image
and Timing ?jttn\l::;lsNAND DLL ‘ g ] temperature | 56 C
CPU clk 575M > cHo o (Select FW image) available_sp... 100%
WCTEMP Default “lo E:; —g (O Erase SMART available_sp... 10%
(Warning Composite CH3 |55 Gnl H«Iack Rgcovery Mode percentage_... 0%
Temperature Threshold) (virgin Device) data_units_r... 0
CCTEMP Default v g data_units_... 0
(Critical Composite Temperature
Temperature Threshold) Threshold1 2l | C|host read c... 9
B C Temperature host_write_c... 0
Threehold2 Default | €| controller.b... 0
RDT Parameters: resno controller_b... v
]:‘ Do RDT Loop Count I:I Set Get Temperature )
Set Thermal Management Value ~
Check RDT result ECC Threshold Temperature (For USB Only) .
Thermal ... 358 Kelvin
Keep RDT result
D G Thermal ... 363 Kelvin

SSD Information:

Super Blocks-504 PGent-2304 SLC PGent-768 CH-4 CE-2 LUN-1 PLN-2
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IGU Window — Result tab
Area A allows user to get detail test result.

Area B contains detail information of NAND flash ID.
Area C shows the overall defect information.

Area D shows the RDT test result.
Area E shows the new-found defect PDA.

Running:

Main Settings I Result l
S Overall Defect List
el Detalls
| — CDH CUE Ll[J}N Ovze;all
Total Fail Counts 139 0 1 0 20
Fail threshold Die 1 0 0 19
| Total Dies 1 1 0 17
Mand Type 2 0 1] 16
Runtime D E 2 1 0 17
Max Temperature I:Ic at 3 0 0 14
Timing Mode TM3 3 L 0 12
A
| Flash B RDT Loop Information
CH CE B[O] B[1] B[2] B[3] B[4 B[5] Loop Defects
0 0x89 Oxad OxB8 Ox32 Oxal Ox15 0 1]
1 0x89 Oxad4 OxB8 Ox32 Oxal Ox15 1 0
1 0 0x89 Oxad OxB8 0x32 Oxal Ox15 2 1]
1 1 0x89 Oxad4 O0x8 0Ox32 0Oxal Ox15 |fNew Found Defect PDA
2 0 0x89 Oxa4 Ox8 Ox32 Oxal Ox15 |}/ ID PDA
2 0x89 Oxad OxB8 Ox32 Oxal Ox15
3 0 0x89 Oxad4 OxB8 Ox32 Oxal Ox15
3 1 0x89 Oxad OxB8 0x32 Oxal Ox15

S5D Information:

Super Blocks-504 PGecnt-2304 SLC PGent-768 CH-4 CE-2 LUN-1 PLN-2

00:56:48
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Chapter 3: Open Card and Firmware Upgrade

Purpose

During open card stage, including RDT open card, normal open card and second time open card,
user can download the firmware with different setting through IGU.
User can upgrade firmware by following the steps below.

Step by Step
Step 0: Hardware setup ready, then run IGU.exe
Step 1: Select correct Form Factor from Setting tab

Model Name  [165208 |
S/N ‘EBDDDDDDDDDDDDDDDDD? | Auto Increase
Begin SN |BB000000000000000000 |
End SN |FF000000000000000000 |
| Form Factor BGA =
M.2
FW Revision M.2 - TSB
CFExpress
FCRVID CFE - SanDisk
PCI-S5VID !

Step 2: 2GB size check if the SSD drive is brand new (virgin device). Otherwise skip this step.

Check Disk Management in Windows to make sure the capacity of SSD drive is 2GB.

o Disk Management - O =

File Action View Help

e mEm 0D

Volume | Layout I Type File System J Status | Capacity Free Sp... | % Free
== (Disk 0 partition 1)  Simple Basic Healthy (E.. 260 MB 260 MB 100 %
= Windows (C:) Simple Basic NTFS Healthy (B... 120.48 GB 4224GB  35%
== \WinRE_DRV Simple Basic NTFS Healthy (... 1000 MB 507 MB 51%

= Disk 0 [ R N

Basic Windows (C:) WinRE DRV
23846 GB 260 MB 120.48 GB NTFS 116.75 GB 1000 MB NTFS
Online Healthy (EFI Sy | Healthy (Boot, Page File, Crash Du || Unallocated Healthy (QEM Parti
“© Disk 1 1

Unknown

2.00 GB 2.00 GB

Not Initialized Unallocated

B Unallocated M Primary partition

Check information in IGU to make sure the capacity is 2GB under Recovery mode.

Settings Result

SSD:INNOGRIT SSD-INNOGRIT

FW:1,0.0.4 0% ... SN: SSD-DRAML-120216 Mode: Recovery
2G8 FW: 1.0.0.d
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Step 3: Option setting for RTD open card. Skip if not for RDT open card
Please make sure the SSD drive is virgin device. Reference step 2.
In Setting tab, check the checkbox of Do RDT; Check RDT result; Keep RDT result
Loop Count: fill the number of loops for RDT test
ECC Threshold: leave it as default value

RDT Parameters:

Do RDT Loop Count 4 ]
Check RDT result ECC Threshold
|i Keep RDT result

Step 4: Option setting for second time open card. Skip if not for second time open card
In setting tab, check Erase SMART option

FW Image

(Select FW image)

@) Erase SMART

O Go Back Recovery Mode
(Virgin Device)

Step 5: Programmer and firmware selection. Skip if using default files
In setting tab, user can load special programmer or firmware, or leave it blank for default files.

For firmware upgrading, select firmware file in FW Image selection box under Normal Mode.
If multi-LUN NAND is used, select related firmware in FTK Combo or FW Image selection box.

Recovery Mode(Virgin Device) Narmal Mode

Programmer
FW Image |
(Select Programmer)
(Select FW image) |
|:| Quick Defect Scan

Pretest

FTK Combo N

=

(Select FTK Combo image)

Step 6: Execute, then done
In main tab, press Start button.

Start

Prograss status will be shown during executing.

SSD:INNOGRIT
FW:1.0.0.d
268

i 56% poweronoffctrl

Main Settings
SSD:INNOGRIT

SN: SSD-DRAML-120216
FW: 1.0.0.d

Execution result will be shown when finished.
For detail information, please select Result tab, then click Get Details button.

Main Settings Result
SSD:INNOGRIT SSD:INNOGRIT Mode: Pretest
FW:1.0.0.2 100% PASS! SN: SSD-DRAML-120216-V ™9
Status:PASS!

2GB

FW: 1.0.0.2

Result

Mode: Recovery

Innogrit Utility User’s Guide v0.4
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Chapter 4: Result Check

Purpose
After RDT aging test or second time open card, user can check the result through IGU.

RDT Aging Result Check

In result tab, check the RDT Loop Information and Overall Defect List.

Get Details Overall Defect List
[Result |Bypass | CH CE LUN Overall
Total Fail Counts 0 0 0 24
Fail threshold [;2 o 0j1]0 20
Total Dies N S .
1 1 0 17
and ype e
Runti D S RDT Loop Information
SEES 2 1 0 17 loop  Defects al
Max Temperature |:| Cat 3 0 0 14 ] 0
3|10 12 ! 0

Timing Mode TM9 > 5 "

RDT Test Result:

Bypass: If Check RDT Result check box in setting tab is not checked, the result shows Bypass.
Pass: If quantity of failed blocks is less than number in Fail Threshold, the result shows Pass.

Fail: If quantity of failed blocks is more than number in Fail Threshold, the result shows Fail.

Second Time Open Card Result Check
In setting tab, check the SMART information by click Get SMART button.

Get Smart
Attribute Value ~

temperature 56 C
available_sp... 100%
available_sp... 10% |

percentage ... 0%

data_units_r.. 0 |
data_units_... 0

|host_read_c... 9 ‘
host_write_c... 0

i controller_b... 0 v

—
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Chapter 5: Settings Update

Purpose

All information in Setting tab area A/B/C/D can be updated at any stage of the test. User can use
the following way to update information.

Main | Settings I Result Running: 01:35:18
Recovery Mode(Virgin Device
Model Name 165208 | y Made(Virg ) Load Config
Programmer
S/N BB000000000000000002 | ] Auto Increase | |
Begin SN BB000000000000000000 | (Select Programmer) Save to File
End SN FFOD0000000000000000 | [] Quick Defect Scan
Save As ...
Form Factor BGA ~ Pretest
FW Revision FTK Combo Save to SSD
- 1DBE | [
FCHVID :l A (Select FTK Combo image) E F
PCI-SSVID 5208 R
oP Default ~ [ enable UART Normal Mode Get Smart
= Attribute Value a
Nand Timin Default > Manual MAND DLL FW Image
: Sea;il:;s | ] temperature 56 C
575M v .
CPU clk cHo o (Select FW image) available_sp... 100%
WCTEMP Default o] d o g () Erase SMART available_sp... 10%
CH2
(Warning Composite o3 |55 Go Back Recovery Mode percentage_.. 0%
Temperature Threshaold) (virgin Device) data_units_r... 0
CCTEMP Default ~ g data_units_... 0
(Cntical Compaosite Temperature
Temperature Threshold) Threshold1 22 e host read c.. 9
B C Temperature host_write_c... 0
Default ~
RDT Parameters: Threshold2 controller_b... 0 v
I:‘ Do ROT Loop Count D Set Get Temperature
Set Thermal Management Value ~
Check RDT result ECC Threshold Temperature (For USB Only) .
Keep ROT result Thermal ... 358 Kelvin
D G Thermal ... 363 Kelvin v

SSD Information:

Step by Step

Super Blocks-504 PGent-2304 SLC PGent-768 CH-4 CE-2 LUN-1 PLN-2

Step 0: Hardware setup ready, then run IGU.exe

Step 1: Change information in Area A/B/C/D from Setting tab
Step 2: Click Save to SSD or Save to File from Setting tab

Step 3: Power Off, then Power on from Main tab

Step 4: Check the SSD Name and S/N result in module information from Main tab

Note 1: If Auto Increase Check Box from Settings tab is checked, information will be updated during

firmware download no matter Save to SSD button or Save to File button is clicked.

Note 2: If SSD driver cannot be recognized after power cycle, please remove the USB cable from PC, then

plug the USB cable in

again.

Innogrit Utility User’s

Guide v0.4
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Chapter 6: Back to Virgin Device Mode

Purpose
If user wants to change the SSD Drive from normal mode to virgin device mode (recovery mode),
please follow the steps below.

Step by Step
Step 0: Hardware setup ready, then run IGU.exe
Step 1: Select Go Back Recovery Mode (Virgin Device) in Normal Mode from Setting tab

Normal Mode

FW Image

(Select FW image)

() Erase SMART

@® Go Back Recovery Mode
(Virgin Device)

Step 2: Execute, then done. In main tab, press Start button.

Start

Step 3: Check if the SSD drive is in virgin device mode.
a. Check Disk Management in Windows if the capacity of SSD drive is 2GB.

= Disk Management - O X

File Action View Help

e mEm =D

Volume | Layout I Type File System J Status | Capacity Free Sp.. | % Free
== (Disk 0 partition 1)  Simple Basic Healthy (E.. 260 MB 260 MB 100 %
== Windows (C:) Simple Basic NTFS Healthy (B.. 120.48 GB 4224GB  35%
== WinRE_DRV Simple Basic NTFS Healthy (... 1000 MB 507 MB 51%

= Disk 0 [ R N

Basic Windows (C:) WinRE DRV
238.46 GB 260 MB 120.48 GB NTFS 116.75 GB 1000 MB NTFS
Online Healthy (EFI Sy | Healthy (Boot, Page File, Crash Du || Unallocated Healthy (OEM Parti

“© Disk 1 |

Unknown
2.00 GB 2.00 GB
Not Initialized Unallocated

B Unallocated M Primary partition

b. Check information in IGU if the capacity is 2GB under Recovery mode.

Settings Result
SSD:INNOGRIT SSD:INNOGRIT
FW= 0% ... SN: SSD-DRAML-120216 Mode: Recovery

Fw: 1.0.0.d
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Appendix: IGU Version Change List

v1.0.0.4 Main Change List
GUI (igu.exe)
Add re-init for PCIE interface about pretest and virgin open card flow.
Add capacity check if it’s smaller than 16.
Enhance pretest. For 2" press start, auto check defects cnt, if too much defects, display “failed”.
Adjust delay time for different conditions. By far, added more delay if there’s NO MR in NAND.
Middleware (middle.exe)
No changes
Loader (MP programmer.fw — 1.0.0.3)
Resolved issue with the module which has MP info by adding more checks.
Return Zero data when the MP head is mismatch.
Enhance pretest: for passed condition, set different header for different conditions in case to
precisely control delay.
LED behavior: if there're too many defects found, fast blinking LED, and GUI showing “failed”.
Aging firmware (rdt.fw - 1.0.0.3)
Remove code only used for programmer stage.
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